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(57) [BK] 

[saw mmtcBH«jiaaRSK«MiiE (20 

1 . 3 0 1) ftAtfjattftSttttrtXiR (201. 30 

i ) *m«-r 

mai fltnejiiSKs«?«fi!cSig (2oi, 3oi) 

14, '>%<i:feIlI^t5Sfi (2 5 5) £<D 

is(2 5 5) t«t*«nfc*»-i'vtf-^>xas»» 
(2 1 8) i:£#o 0 me«»-f 

(2 1 8) f4, fi£ (2 5 5) (DgW'f 
* (2 0 1 . 3 0 1) ii, HK> fuie^S-Ot?— 

x^gg (218) ±cEisnfti«a«i? (2 o 

3. 3 0 1) **tf„ fuf2JSz&3&jii#!«j£gS?t (2 0 
1. 3 0 1) tt, M8[WKRmB«S(t«ti<0Tft«. 



(51)Inta. 5 

G 1 0 K 11/04 
H 0 1 L 41/08 
H 0 3 H 9/02 
9/17 




im&m i ] m&mmvimf&gm (201. 3 0 1 ) ■? 

^t:llim5Ifi(2 5 5) :MI2SS(2 
5 5) iC^Stl. fiijf2S« (255) 

-?>7&$&f& (2 18) ; fcitfiiufE^'i'Vfcf- 
^VXSg!!^ (2 18) ±tcEB£*U 
*&fc»»**SfW«I#B (2 0 3. 3 0 1). 

[81*312] ^&«fi§3 (2 0 1, 30 1) ^{ffig-TS 
SST*oT : 

(a) sis»^>e-^>x**rr*««*m (25 

5) ^l«t4^T'yy; 

(b) fjfesfi*m (255) ±ic^agt*g§ (2 1 

8) ^EltSXf ; *5<fct>* 

(c) MS 1 %Wi&g(Dl/40)m2 (211 ; 3 2 0 ; 
3 10') <DJES«tl? (2 0 1, 30 1) ^ fjlg^ 
SK^IS (2 18) letters*-? y 7. 

[»**3] ^«*«S«« (2 18) T'&oT : 

(a) sis»f>e-*r>x**u auaaasfcfe 

»*«»»ft<0 1 / 4 <DJ¥£ (251) tt^tsW, 1 Jl 
(2 5 0) ; 

(b) fi9ffi»l*»-f>bf-^>Xj:0**aS2S* 

siso i/4co/s^ (221) *^r#, rnemiji (2 

5 0) ±KEB#*lfe»2JB (2 20), ffi 
c£*«P«£-r*IWE***»E*t« (2 1 8) „ 

[H»*S4] fttlBHttft&B (8 90) IC*5V>T, 
R8HH(2 0 1. 3 0 1) *':^ft<i:tMli*Wt 

ssi (2 5 5) iButesffi (2 55) eis^stu tH 

KS« (2 5 5) >tT-^>X«r* 2 

tr-^>x»cs«-r*, s»-f (2 
1 8) ; fe.fct/sufB^ei'vtf— £>xg&g§ (2 1 
8) ±lcgEB£*-w fSifii© 1 /4©JP£ (211; 

3 2o;32o' ) **ru niKtts^«Mg«fll^^. 

SfAfiS(2 0 1. 3 0 1), frZlit&C 

[0001] 

fc (microfabr icated) JBtt£K8Rttij££&tc:BB U Wlc 
[0 0 0 2] 

^t^T'fe^o cne>©is$E(±, h7y->*x^> 



(2) #W6-2 9 5 1 8 1 

2 

So 

[0003] sffiaa*?«^*HM-r-5fci6<D 1 o<o# 

So 

[0 0 0 4] Wffl^fiSlDg^^^ gitjf 
> (free-standing thin fi Im membrane) 

<Dfti&*&mf?zc tT'&Zo &mmc cwtm 

[0 0 0 5] cftfctiS'Jfc, »M@*#aS-*fcS«« 

/^i/^o«-&t«aft* 

^SHCIi, fflJSfeitf/SfcliiKSterystal lography) 

i0 tftStlSo i^5r<DC<Dc}:5&&fl5«. 6.R. Kline et 
al.<D*B1$ffSI4. 5 5 6, 8 1 2f, "Acoustic Res 
onator With A I Electrode On An AIN Layer And Using 
a GaAs Substrate" ( 1 9 8 5 *p 1 2 3 B) , G. Di 
IIO*aH$fffa3. 3 1 3, 9 5 9^, "Thin Fi Im R 
esonance Device" (1 9 6 7^4.8 1 1 B) , I. Inoue 
et al (DXmmtmA, 4 5 6, 8 5 0^. "Piezoele 
ctric Composite Thin Film Resonator" (1 98 4^ 
6^2 66) > 6. R. Kline et a I cD*ffl<l#If Ml 4 , 5 
0 2, 932^, "Acoust i c Resonator And Method Of 
40 Making Same" (1 9 8 5*F3£ 5 B) , Wanget al.©* 
ESfffS^. 4 6 0, 7 5 6§, "Method Of Making A 
Piezoelectric Shear Wave Resonator" (1 9 8 71, 
2^3B) , H. Suzuki et al . ©^B^fFaf 4 , 6 4 
2, 5 0 "Piezoelectric Resonating Device" 
(1987^2^10 3). J. S. Wang et al . CD*H 
1#fFai4, 7 1 9, 3 8 3^, "Piezoelectric Shear W 
ave Resonator And Method Of Making Same" (19 8 
8*£ 1 ft 1 2 B) » S. D. Brayman et al. (D^m'gfetW, 
5, Oil, 5 6 8^\ "Use Of Sol-Gel Derived Tant 
50 alum Oxide As A Protective Coating For Etching Si 
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3 

I icon" (199l¥4fl30B) > R. J. Weber et al 
. <D%M&W?m 5 . 0 7 5. 6 4 1§, "High Frequenc 
y Oscillator Comprising Thin Film Resonator And 
Active Device", io£.Zf E. A Mariani et al.<7)7fclH 
&fF^5. 1 6 2. 6 9 1 ^\ "Cant i levered Air-Gap 
Type Thin Film Piezoelectric Resonator' (19 9 2 
f]?l 1^1 OB) icKtSnrte*), CtiC>(D&m%:C 

[0 0 0 6] 

iS^W-r^o C1\t><n^&<0%.ma*. gxE(free-st 
anding)^it*^i:-r-5Ci:. ts&XS\*—l*im&M 

[0 0 0 7] «tt»*«fctf/*fc«:T»«ca&*» 
P@ 24a Settle. fl.Sfr&ta*5ft**fc:atLTji*K: 

[0 0 0 8] LfctfoT, S@^«MW^lta5^*L^ 
tt^WWtt*«i*fcSffli#««*«0W-*SB, feci; 

[0 0 0 9] 

^SnT^Sgf-l' >fc?-^>X3?$!g§i:. KW> 

as 2 Hufe^s«ns 

[0 0 10] iffiiHS£0iJT't±, NGfWtMtt, Sul2 
±©JES*m©ai 1 St. KEEttttftOB 1 ®±£DMI 2 

w.mt*-stsc turn* L^i>\ cnii^iTttftv 1 . 
a wmoai 2 s^h5I2^ 2 *«±k so, S3 mmtt 
mz¥x.vttm<om2m±ic&2, 0 mmmi, as 2 is* 

mmn(om 1 *j«fctm 21 tit. 1/4 ojs 

^-gfc^r-rso 

[0 0 1 1 ] g»5ftfg§>bV MS 1 ^#-f >tf-2*>X* 

lex.-?-?:, sasnscttfisu^. mrfeMsifcitf 
as2Bt±„ afflHSijeifflasttef Tewft*oi/4© 



(3) ^^6-2 9 5 1 8 1 

4 

^xs\ is^g-rve-^vxicggs-rso 

[0 0 12] *5?Wti, Mtc^S^Sgg^f^fiE-r-S^ffi 
feif^-r^o cvxmt. asi^g-otf-^x** 

«*T^±lciES-rsX-r-y^ is&TJWi l ^SMg© l 

/ 4 «DPs<ojEtt«s?^Huie^ss^§§tc^-r sx 
[0013] BufB73ffit±, mzmm^^^-^^m 

10 tSMO^lM, Buf2S««^±tciHB-r§X^-y 

as 1 ®«±, tfauiBas 1 ws&go i/4t-s 

5 ttftoffi 2 huI 2*tE*m±fc iBH-T 5Xf'y/% 
£CrcfctfaSLbvK. MT-tt*^, „ufBi£iS«Das 2 
&^JP£*Miuf2MSl^Wffi§^l/4T*;feSo h!j 
EMI 2 fcilfMS 3 ^m-f ^tf-^^XttSt/^c^ L^fc 

[0 0 14] jtufB/jffiC*, Ml 1 «g«rHuIB^»S»S»c 

SXf'y/, fe<fct/BufaE«*T»SfcSl2«®^Jg-g-r 
SXT-y^^tfChtfilicL^tf, ^iT-ti^^o hu 

teasing, uiytffli, teitfizigd Mteas 

l l / 4 <D^m^-t So 

[0 0 15] fa<D»jSHS8sfiRjT'«, itufE^SHi, Ml 1 

SufBMi i wsfcjg^-r 5 xr- 7 7", mi 2 mmttmm&.m. 

tJfllE^tS^fyy, Ml 2 )I®l£:Bu!SI?i 2 ®& 
K^tSXf-yT', *3«tO : MS3«ffi«r B 1}tBMS2ffi«S 
30 ic^-rSXT-yy^tfCt^SSH,^ i^^T-fi 
&<^o 
[0 0 16] 

[0017]Hltt, ^S«S§§ 1 5©«Bfffi*^r. 
40 ««Mli88 1 5 f±. g« 1 1 0 t, MM 1 5 7 . 15 9 
&6mcp;* 1 5 Z^m^r^SMM 1 5 0 £fr5>/£3o 
1 5 2«\ 

[00 18]lffil 1 0fi> Elll 5 0i:«<Sl 5 
7. 159, *5<i;t>' h^^yx^, ft'i^r— K. 3>f 

Mff3%.&kLTmm*Zo s^i i o«\ 
50 festas-e-^j:^ (fiaj^t^ t77-f7±©->U3x 
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a. x>jvi±iim. mt^y"r^^Lm<^^^^ \ i 

I-V®co»». SSft* KS^A, &{fcgUzinc oxid 
e)m<D£o& I I -V II<0«S, 0IJ;U£SixGel-x, A 
U6al-xAs. InxAII-xPfOi^^^^Sn-SAV Ctl 

*t£, Si. Ge. GaAsH) te, £<©*§# {1 00} 
Va = (c/p) 0.5 

Tz= (zt-Zo) / (Zo+Zt) (3) 
llT*, Zt(i. S^-Ok!— ^VX (terminating impe 
dance), ZolitGmM#<D<8WL-< Vfcf— ^vxfcSta 
•To LfctfoT> iBftfcfiW 
XtcttlSU - 1 ©K»«»*#*.So — **rH«ft* 

*tf/*fcttnttt**-rsaBitt, + 1 ©E»«ft*# 

* r»«6Wt*(clamp)j |Hk «KP©jHft*ffr-*\, Lfc 
A'ot, ia-i" > tf — £*>X*?i$ (termi nat i on) ©{Mi. 

fi&ftdnass density) awa.tfS'y 3>=fA, 
if) *WT*«J«T7**. 

[00 2 1] i2tt, *%iP§(<:J:«$SftfiH2 0 l 
m*ftLfcSS«H-Pfe*. ^®ttSf§2 0 1«\ * 
»5&f§§2 1 8<£>±tcBEB£nfc 1 /4ifcg«Sg§2 0 
3£$». g»K*fg2 1 8Ci£4K2 5 5±tcBEB$n 

So 

[0 0 2 2] 1 /4i£g£t®§§2 0 3«\ E112 1 0 
©*f9fc:Wffi2 0 5, 2 0 5' ^i^TV^. 112 0 
5. 20 5' *5<fctfJEtBS2 1 OfctJSa? 2 1 lSrWU 
WSS^3§2 1 8±&c£;S>„ 

[0023] gss»§§2 1 8 it. m$i<Dttnm%<3 

tto CCT*(i> ^-n?»£\ J5£2 1 6^-T2.S2 1 

5. 2 2 1 ^m-t^mz 2 0, f? 2 5 1 

12 5 0tlTidt. 12 2 0, 2 5 0HtCgBStlT 
*fP3T*5rr„ 12 5 0li> i£l 1 0 

(0 1 ) icmmt&mfaz 5 5±fcges^ns„ 

[0 0 2 4] ^S#fg§2 1 8CDS2 1 5, 2 2 
o. . . 2 5 0(i> QZ^Wrfem?) 1 /4 t^LV^S 
216. 221. . . 251 fcWf S^lCgft^tl* 



(4) *#|Ui¥6-2 9 5 1 8 1 

* i 0} fejctf (ill} ffi^ty, 
[0019] ^{*Sffifi. ?<oi^J&5gg rmm 

ft(misoriented)J £nTffl.*£*U ^m^M^W^m 

[0 0 2 0] ^s-rvtr-^vxz at±. Maosgfe 

/0 Za = (p*c) 0.5 ( 1 ) 

(2) 

2 5 5^0^^S-C>tf-^>X^-r^2 5 
0) o LfttfoT, ^SK*f§§2 1 8fciu 717^ 
^( Ferranti effect) StM^Sc cntC<fcoT. ^SS 
S*g§2 1 8A^St©®2 1 5, 2 2 0. 2 5 0. . . T- 

«i«sn*^«» ^&Ka*g§2 i 8<D£o&&mm(Dm 

lflMfc^tSffi-I've— S&2 5 5 

?M>t?-**>x) ^2«a5 (ms.it. m&?zm 

20 i205' ) Kfc^TitH'^kf-^xtc^l^ns, 
CtXlt. W. E. Newel I CD "Face-Mounted Piezoelectric 
Resonators" fcV^iiS: (Proceedings of the IEEE, p 
p. 575 -581, June 1965) {CfcVTiii; <bt\Xts 0 , 

[0 0 2 5] *ffif@At±, ^SKiftf&2 1 8*MH»»-f 
yif-^>xm5M »te 2 5 5) <D± 

i:fiiL> ^0«»g#tS2 1 8*****Wft«<Dl/ 

X*t>tzC>?rctt>lc : g&lx.M&2 l 8£r*rWcffl<,>f#& 
30 CtttftZLLfc* £»K*fgg2 1 8«<t,fc6-rJ»««ft 

12 50, 2 1 5) tfSr^S-f >tf— ^VX^U *> 
Ofg2, 3S4. ffl6^<DJS 12 20) 

s-o-e-^vx^w-rs^tctiiip-r-So 

[0 0 2 6] 02TU S»S*fSS2 1 8 t±— 1 / 

4issa5^e>^^fctoi:LT^t)^tiTv^A^ -r > 

40 Srca^giJtCftfigLfcf ^e-^^xanSCprofile)^ 

mmicm vsct^-e* -5) ^fiiifbLTiS-rvtf-^* 

0-r>tf-^>XSte«r(f'5^ S»lcOMS> SfcfiCT 
^.{^ L. N. Dworskyk: J; ^Modern Transmission Line T 
heory and Applications (John Wiley and Sons, —ol 
-3-?. 1 9 7 9*f0 OJB2*i3«fctfgifflAlK»c:feV 

JO *g2 5 5lc£fciS8-rSiggflfrP>tt®g82 0 3K:«feifi 
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(5) 
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8 



/< -y * U > 7%'i7\, \ £• & m±X'<0 K •> x ;U*Sfl3 (dwe 1 1 

[0 0 2 7] *tti^A{±. Mtc, ^»g#tg§2 1 8#^ 

ii-»EiSnfg2 0 5' . 2 0 5£r^tfgg» 
«§§*5<fcrj l Ell*m2 1 OfDP^AV ^S&M<9 1/4 

[0 0 2 8] 03ii, *&W<Dm 1 »5S*SEfi?lJ^<fc5 
lr#ttS§§3 0 l©B^tL./c^4B0T'fe^„ 
S3 0 1(i, m&nMS§2 0 3 (02) tSHKLTio 
0, S.MM3 1 0<0SWJlcSM3 0 5, 3 0 5" 
kmc. E113 1 0' <D&®JlctW&3 0 5", 3 0 

5 1 Eii3 io, 3io" en^n/i? 

3 2 0, 3 2 0" C£Oj?$3 2 0, 3 2 0' 

It, li3 0 5, 3 0 5*. 3 0 5" ©JP££#tf<, JP 
5 3 2 0. 3 2 0' £{*T\ ^fgH^CO^ 1 »igH#£fiWc 
*5tt-§>^?fcB£> 1 / A<DW£kte2> a «S3 0 5' 
li, ti2 0 5' m2) IcpjfcL. *5£W<D 

mmmmm&Koz is (02) cD<t3^^ss^g§±* 



[00 2 9] E113 1 0, 3 10' (0 3) 45<fctf2 
1 0 (02) It. mz.lf. A 1 N. ZnO. CdSf 

( £ fc ltm.fkWfr (e I ectrostr i ct i ve) ) ttftfr <=> C 
ttflSU^. II3 0 5, 30 5'. 3 0 5" (0 
3) . ^3<kt>*2 0 5, 2 0 5' (02) It. <gg@jg£ 

;i/ = -->A$/-c{iz;i/5^^A^) (om^mxm^ 

10 tlZCttfmZL^o St*i§2 1 8 (02) t±. 

zn2>cktfm£H,\ K&f8§2 i 8it. «&<D&/gJl 

*\ 0IJ;i{£W§2 0 5' (02) i:fc«3 0 5' <Og$* 

3 S 3g *5 <fc XSt -- > »li5^T'fe S fr£ T* £ 

acoustic properties) ;£\ T<0^ HcS k$>tz<, 1±$£rI 

20 gs^r^&^Wb-r So « 1 T*(i> ffl* C 3 3 tt 1 0 1 1 T'Bfc 
WLX (N/m2) T-^fcU ftp^n^A/m 
3T'^bU $&<D^jgVaSr*-h;l//S>T*^*5U # 
(fcfWSSfc >tf-2">XZo/A£r 1 0 7T-R& 

»LT C7yh/m2/ (m/s) 2) T'^bLTi&So 





C33 


P 


Va 


Zo/A 


ZnO 


2. 31 


5670 


6388 


3. 62 


Si02 


0. 79 


2200 


5973 


1.31 


GaAs 


1. 12 


5300 


4597 


2. 44 


Al 


1.11 


2700 


6300 


1.72 


W 


5.81 


18400 


5450 


10. 1 



si i Yimm^nco^m^ 

CCDmtDttU^mZ, (among other places), N 
T I S&£tf/i:/cCctDT I C fr^A^E^ A. SI 
obodnik et al.tc«££ N TMicrowave Acoust i csHandboo 
k: Volume IA. Surface Wave VelocitiesJ tMcEti 
fc^ Air Force Cambridge Research Laboratories Rep 
ort AFCRL-TR-73-0597, fc^tfC tllcmmT&m. 

V. RistictC<t^5, TPrinciples of Acoustic Devi 40 
cesj , ^fbtftcB. AuldtCcfc-B TAcoustic Fields and 
Waves in SolidsJ . 1 lo&TS'm 2 #tc:J3^TM^fc 

[00301 113 0 5, 3 0 5' , 3 0 5" (1^3) 

wsj*«s3 o i^«Mws^fT-9o mar. 

113 0 5, 3 0 5" ti. iat^t^i/^yx^ 
otional capacitance) Cm1^:^'^'^> AtlWizitf— h^rfii 

-7j®13 0 5", 3 0 5' it. mm-t&mm&m 



mmcotmmwzfLT^Zo wz. cm/co=8K 

I&WliU V. E. Bottom tc<t^> r Introduction to Quart 
z Crystal Unit Designj (Van Nostrand Rheinhold Com 
pany: -=-^ — 3 — ^. 1982) iC^ZftZo 

Rtg§§«3!30 1 (^3) <Dmi*5£Zfm2$tft(Dm*i 
WKJ^^/^>^VX (Coil, Cm2) t, ««»±f*0» 
SfcJtrSS 1 R^S^OP^OJt f fcOK«*H*L 

[0 0 3 2] #W7tt, «@3 0 5,3 0 5" 
^Wc»+t/V>*yXCmUi, iP^3 1 0*^f*(Dff 
^3 1 0 + 3 1 0" tttnisfc (tCcfcoTI^SLfc) It 
^tcff 6n5»SSf tc^LT, @4^M4 0 5(Ccfco 
T^^n^cfc^JC^k-r^o —77. t!3 0 5' , 3 0 
5" HTiBfJ^*n/'clft*-^/^^*VXCm2fi. JP£ 3 1 
0' *%S0 1/4)()^i^3 1 0««i;fefeOT»S 
4 1 0<D<i:-9(C, (f ICttLT) %Z{f?Zo 



-5- 



9 

[0033] *¥£w<DttmmmmT*&. *&mxi±. # 

Sf #M£L<{4£jfoo0. 7 7T% Cm1ooCm2h^:^ 
14 : f$(*SIL^c Cm1*Cm2£3:&<fc-? 

tc*hT£J±^ (Q) WSTU 7<ffr*m9&*lf7'y 
b 7 >J > h (f ootpr i nt) iOtaf £ £ « IC , 7 >( )\s*<D 

ff . #S f tt. 15 0 . 7 7 £0 2 5 %ttrtOBtttTfi 
*50. 7 7 CO 1 0%ttrt#S£ L<x #50. 7 7 60 

[0 0 3 4] H5«4. *«WO*lJ?58ll*WI»c<fc*. 
B30«SB«jfi<Dai 1 ;fc*tfSl2S#fc»*Sffi»W 

^ty77T*SSo BSlCfc^T, ft^5 0 5tift^4 
0 5fcl**f&U 1 0(ift^4 1 OtCWiS-TSo f 

= 0. 7 7t»R«t, *52. 5 : 1 <0S«Jt^»6 
n^>o LfctfoT* A*-A1B1-A2B2-fiU*fcV^-5 
h*o^-( topology)«:Wr««/ll»«SnfcftS» 

*fe«ttfffi^«MW-<>t;-"^x**-r scries: 
«coA^*5^t;m^ttMW^ > e-^>x«*rr * c t 

WHS L^ffljfefc^Ttt. B!la.fcf, A^-A1B1-B 
2A2-aj^O«fc5& h#n^— *ffl^vmf *l/\> 

t>"T»»*«tfp B6cofifit4. 3J6««^05S* (MM. 

o. 5-o. 8) w^^i/y-estoLfcuaaR a* 

Nu 0. 6-2. 2 GHz) HfiEStiTV^o 

6 1 0 14, l <fc 0 <l*^ciftv>H«ajc«8«Jc 

CO 0 3 5] J6»OillSIS*6 1 Ott. (32co«Si: — 
StiJaB^BttBtlfttOT?, CCT% J¥£0. 7 
6 ^O^- h;l/C0WC0 3l (12 5 0, 2 1 5 tC*t 
JfrTS) m\c, JP£0. 8 8^^p^- h;l/C0A 1 co 
2J1 (12 2 OlCfcfoS-TS) tfffiAStlT. G a A sS 
« ONE 2 5 SfcJttM-*) ±«C, ^»K*f§§ 

M§s2 i 8tc*t/s-f&) *MtSo cn^coitc w*5 

If— ^>XJt*»*Cfctf-e# (5fcO« 1 . m 

JP20. 84^^p^-h;l/(7)Zn01 

12 i oicttfS-rs) g»s*rs±jciE«^nSo 

»#6 1 0K:fev^T^*nstt«<OHajRa3j:tfjfefc:* 



(6) 9 5 1 8 1 

fc»arr*cfc*s*«fcLT^*o ta-t- Fi4> ±^cott 

86*5<fctf» 1 omntMSK cfctltf > $51. 8 G H z co 

[0 0 3 6] Sft^U 3>©WJK (15 1 0 0 0^m 
ha-20 «\ «±»©W»±*5<fctfZnOJB±*c. 7 

70 14. HN03 : HC 1 : H20 «MBJ±3 : 1 : 4) ^ 
JH^Tx-y^-V^-T^tf, LOiyfy^itliW, A 1 
fcJztf/SfcttC a A s*«ft-r*©T% fi«fc«:££ 

i^T^spcox^^>^^fflu>en^ 0 

[0 0 3 7] H7tt, *»!BlcJ;S±iSOff7^;W 
CO. >RflWttRiaB8 9 0(C»tft^ft^S«^ 
*\ m*ftStlfc«»H7?*S 0 MftMft8lBB8 9 0 
tt. tt«oy>ryi/**8 9 2fr6©fll**atH*^«4 
20 g»t57>ft8 9 l^ffi^^o W^l/^fli 

H\ A#t-£ffi#*:7-</l/*8 9 3lC&S 0 !7-frt/*8 
9 3f4. »6n**«»JHShft«***«»8 9 4 tc 
«to ««»8 9 4^6<D«^tt. giJO«f«*JH7-r;b 
^8 9 5^ioT, ^4^-9-8 9 ^^8 9 

6(4, BHfr»««8 9 7A^60m^t>, ^ifSSJIS^^b 
*8 9 8*ai;T2«-r*o ^4^8 9 6fr6co^{t 
Jftt* »«WH7-f;l/*8 9 9*aiBU CCTSBfK 

50 oo^auT^macoi F*cas6tis 0 

[00 3 8] 7-<;I/^8 93, 8 9 5, 8 9 8^«fctf/ 
Sfttt8 9 9tt, CCtCfBffiLfc^^yco^M^fi^^ 

-Pfect^o CT^tf> ^^71/^8 9 3(4. Slltffflltt 

40 xx, mffi&n%$8 9 7^4, H»»ssftB*orc4& 

[0 0 3 9] ^^7l/^8 9 5f4> 7 -f 7l^^ 8 9 3 ^IWJ— 

8 9 4ic&^TM^znrc^fr%z>m£^<%:^mm 

fgL> *^t47-r;l/*8 9 3«cJ:oTI»**nft^*©iB 
cO^«^fI^^r^^£-r^o ^^71/^8 9 8(4. LO^ 

ktf»$U\ 7^^899(1 ^-9-8 9 6tCJ;o 
T*jac«n*«tt»Oft*fc«4**aiB**. SBrSfi 

50 §§*5<fctfA*R F«isa*iB±-rscfc^»$uv\ c 
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n«> iimai^8 o o ts-a-^nri/^. i Fm<m$$<o 

[0 0 4 0] fcLt. ^©P^S^r^flRL, ^*tt'(Tja)73 
[0 0 4 1] ±a<0*«SfeMiflf9OBfflBtt, *?gfEO±tt 

[0 0 4 2] CCT'I^ftXSfeitffflSli, SiMOfc 
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[Hffioram^siw] 

[Hi] m&&Wiic£z%®Pim%s<Dffim<ti,rc®mw 

[0 2] *f§WtJ:5gS«SSOffij^{tLfe*4g@„ 
[03] *%H<D3l&9%ffi0gK£«s §S«1S(D 

[04] *ftw<Dmi&m$&&mic&2>. a3©«fis 

[05] *5IW©^l»JgllSSfifd»C«fcS, 03<Dtt«g§ 
[06] *891££S8VRa«fr&0£^a^tt£ 

[07] *»M»cj:*e»a7-< , ;i'^**tr«awia[» 

«B©-»*3**\ IWRftLfcRISH. 
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RflBf 6-2 9 5 18 1 
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(51 ) i n t . c i . 5 mmm fr rt sraiw f i s^^^sm 
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